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Claims 1r28 are pending In the subject app*cation. By this response, the specification 
has been ameraled to reflect the csunent status of Fjarent applications. Claims 1 . 8. 9, 20. 25 
and 26 have beL amended and claims 19 and 24^ave been canceled without prejudice. No 
new matter has been added by the aforementione<|' amendments. Support for the amendments 
is found througliout Applicant's specification and c|ims as originally filed. Entry of the 
amendments is respectfully requested. In view of Jie preceding amendments and remar1;s. 
reconsideration and withdrawal of the objections and rejections set forth In the April 21 . 2 304 
Office Action Is respectfully requested. 



i Claim Rejections ■ 35 USC Is 112. second naraaraph 

i ( 
Claims |l-2, 4-28 are rejected under 35 U.S.C. §112. second paragraph, as being 

Indefinite for alllsgedly failing to particulariy point out and distinctly claim the subject matter 

which appllcani regards as the Invention. This rejection is respectfully traversed. 

i j 

Claims 1. 8, 9. 20, 25 and 26 have been amended and dalms 19 and 24 have been 
canceled hereih. thus rendering the Instant rejections moot. Accordingly, reconsideration and 
withdrawal of tifie rejections is respectfully requested. 

Claim ReiecHonsLss USC 6 103 

J 

aaimsj1-2. 4-7. 9-17 and 19-28 stand rejected under 35 U.S.C. §1 03(a) as alleg sdly 
unpatentable over Van der Zee et al.. EurJ.lmmvpol. 19:43-47 (1989) in combination with one 



Applicant respectfully asserts that, neither Van der Zee, nor any of the dted secondary 
references, te^ch or suggest aniy method to iden ify cytotoxic T cell epitopes wherein e£Ch of 
the assay coniponents is conflated for MHC-haplotype status. By the present invention, (a) the 
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or more other secondary and tertiary references ^am et al., US Pat No. 5.51 0.240; Eng ehard. 
Current Opin. \mmunol. 1994 6:1 3-23; Melief et aJ., US Pat No. 5,554.724). Applicant submits 
that Van der is misapplied to the presently claimed Invention, as detailed below, anil thus. 
Applicant respiectfully traverses Ithese rejections. 

i Van fiftr 7.^ does not teach the use of T oells! oligopeptides and antloen presenting means. — 
each of which loorrespond to the sam e MHC-hapbtvoe restriction. S 

< 

UJ 
CQ 



PAGE 1403' RCVD AT 10121/2004 11:43:55 PM (Eastern Daylight Time]' SVR:USPTO{FXRF-1IO' DNIS:8729306'CSID:508 872 5415 'DURATION (iniiKS):14-28 



10/21/04 23:55 FAX 508 872 5415 



In re: Nicolette 
USSN: 10/041.977 
Filed: January 9. ^002 
Page 11 

cytotoxic T cells 



@015 



all share the samfe MHOhaplotype restriction fa population of cytotoxicT cells 
having the samJ MHC-hapIotype FestrlcOon"), (b) the released moteCM'es or peptides all oome 
from a ilbraiy bated upon the MHC-hapiotype restriction of those cytotoxic T cells ("contains a 
structural motif con-espondlng to an agretope of the MHC-haplotype to which said cytotoxic T 
cells are restrictid"), and (c) the antigen presentation means is also based upon the MHC- 
haplotype of the cytotoxic T cells ("which antigen presentation means correspond to the IV HC- 
haplotype to wh ch the cytotoxic T cells are restricted^. The correlated cytotoxic T cells, library 
of molecules and the antigen presentation means permits complete testing of a less comf lex 
library with the goal of finding a range of active molecules, including but not limited to the native 
sequence. 

Since "a'population of cytotoxic T cells" of the instant invention have the "same MMC- 
haplotype," only! one MHC-haplotype Is defined at a time. Since each MHC-haplotype is defined 
by a different stfucture, a different peptide library will be used for each agretope of the MHC- 
haplotype. In this manner, each released oligopeptide will correspond to the same agretcipe of 
the MHC-hapioiype (and to which the cytotoxic T cells are restricted). 

This concept of using peptide libraries based upon MHC-haplotype status of the 
population of cytotoxic T cells to be tested is not found in Van der Zee (or, to Applicant's 
knowledge, in a ny other prior teaphing). The present invention offers advantages of redfdng 
complexity of the library, while at'the same time presen/ing a potential of finding every re active 
member of the Ibrary If desired. 

This go4l of seeking enumeration of multiple peptides capable of eliciting a cytotc sdc 
response whenl complexed with a cytotoxic T cell and antigen presentation means is else not 
found in the prijjr art. According to the teachings of Van der Zee, it would not be useful 'o 
create degenerate libraries conserved only for MHC-haplotype because, according to Van der 
Zee, a]! native Residues are seen as essential^ 

Moreovkr. since Van der Zee's assay relies upon syngeneic thymocytes as antig^sn 
presentation means (see. Van der Zee at Section 2,2), it would not be necessary for Var der 
-Zee to con'elate the MHC status lof the cytotoxic T cells, the oligopeptides and the antigen 

i 



^ See, Van der Zee et al. at page 44. col. 1 "By synthesis of variant peptides evidence was obtained that teach each resid je of a 
seven amino acid loijig sequence Is essential to T cell sSmulation.'; page 46, col. 1 *X>f all nine possible variant peptides <') amino 
acids long), full reactivity was only found wUH peptides having alanine substitutions of residues 1 07 and 1 88. All substibii ons Of 
residues 180 through 186 resulted in a complete loss of T call stimulation acUvity.": page 46. col. 2 "Deletion peptides tha lacked 
any amino add In the 1 80 to 1 66 region were unable to sBmulate bott) T cetl donea. . . page 47. od. 1 "Apparently all n^sidues In 
the relatively short 180-186 sequence are required . . .* 
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pSentation means. By definition, a syngeneic system is from tiie same organism.^ Thu^:. 
syngeneic thymocytes have a repertoire of all the necessary antigen presentation means or 
each T cell tested, and therefore, need not be matched for MHC-haplotype. Distingulshatrte 
from the aforem antioned syngeneic system, is a scenario where one contacts a popuiatio i of 
; with antigen presenting cells displaying peptides that are not correlated fur 
In this scenario, cytotoxic T cells \A/III not recognize the antigen presentir g 



cytotoxic T cells 
MHC haptotype 



celhpeptide complexes and, thus, only random, fortuitous T cell activity will be detected. 

Van der Zee created several limited librarl^; all closely based upon the native sei juence 
of the 65-kDa n^ycobacterial protein, and. in fact, only modified one residue at a time. 
Specifically. Van der Zee tested 28 overlapping peptides for mapping of the native epitope (see, 
Van der Zee at Table 2), and. for characterization of the necessary residues an additiona nine 
variants containing a single alanine substitution per peptide (see Van der Zee at Table 3) 
together with several deletion peptides (see Van der Zee at page 46. coL 2), Van der Ze 3 found 
that all residue^ of the minimal epitope and seven.of the nine residues (of the full epitope".) were 
essential for stimulation of the T cell clones and noted that each of these residues were 
required. (See! Van der Zee at page 47, first paragraph). Thus, if one were to make libi aries 
based upon the teachings of Van der Zee, they would contain only one difference per peptide as 
compared wtthlthe native antigen. Van der Zee uses degenerately designed sequences to 
sequentially stdidy the contribution of each native residue. 

Van dei* Zee goes on to comment on woric, done by other researchers in the field, also 
using single ariiino acid substitutions, which found that modification of certain residues CDuld 
result In higheri activity. Taking Van der Zee's data In view of these other researchers, a : page 
47, Van der Zele still concludes that all residues of the native epitope sequence are requ red for 
T cell stimulation. • 



In addilion, prior to the present Invention, it was not appreciated that one would t e able 
to meaningfully detect cytotoxic T cell activation vyhen more than one peptide species he ivlng 
the requisite MHC-haplotype was released and evaluated in a single ("competitive") assay along 



* S9e G 8 "n^e Am 5rican Heritage Dictionary of Hie EngFish Language: Fourth EdiUon (2D00) "syngenafc: oeneflcaOy 'Kfc nlic^l or 
dosely reJatad, so m to allONW ttssue transplant; Immunologically compatible."; MerriaitvAWabster Dictionary (2000) "syngi nelc: 
oaneticallyidentica^esp.vvfth respect to antigens or Iriimunologlc^ ^ ^ .^^ 

other studies investidating single amino add substitutions at all positions within a defined sequence critical for proliftjrauon, ine 
rBDiacement of some residues resulted in equal or even higher dtiinulatofy activity ...The present study shows that tha or surrence of 
such indifferent msidues is nota general feature of T cell epitopes. ApparenUy. all reaidUMjn ttie reteth/ely short 180.11' 8 ©wence 
are required for association either with the MHC molecules, or with the T coll receptor or with both." (Van der Zee at pagi 5 47, OOL 1 ). 
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wWj Other relea^d peptide species. The Instant inventor detenmined that It would be posisible 

to detect activity elicited from individual species even in a pooled fraction of peptides. Thus, 
unlike Van der 2ee wherein a separate assay is conducted for each peptide species detac*ied 
from Individual rods which are an^yed in a micrqtiter plate pattern^, by the present invent! >n. a 
quantity of peptide is released from each of the solid phase supports in the library of 
oligopeptides.^ The an^y format taught by Van der Zee is spatially addressable thus allo^ ving 
one to immedialely know the amino add sequenlce of each peptide (without purification oi 
sequencing) ba?ed on its respective position or'laddress" in the array. Therefore, in contastto 
the present invention, Van der Zee does not teach or suggest 'competitive evaluation'. 

In view pf such teachings, one skilled in Ithe art wouW not be motivated to release 
quantities of peptides from a plurality of solid phase supports in a library (necessitating 
simultaneous testing of multiple peptide species), thereby losing one's ability to (i) detem lne 
individual stimulatory index values for each of the multiple peptide spedes simultaneously 
assayed; and (ii) immediately know the amino acid sequence of the peptide specie(s) 
generating the tpbsen/ed activity. ' 



2. Van der Zed teaches awav from the present invention. 

Applicant notes tiiat Van der Zee et at. teaches away from the presently claimed 
invention for a variety of reasons: 

Firstly, none of Van der Zee's derivatives were significantly superior to the native 
epitope. Therefore, other than for mapping or characterization of a known T cell epitope, one 
skilled In the art would not be motivated to prepare or analyze derivative epitopes. 

Review of the data presented by Van der Zee in Tables 2. 3 and 4 readily demon strates 
that no derivati^/es showed significantiy enhanced ability to stimulate T cell activity. Morciover, 
Van der Zee notes that the majority of residues was absolutely required for activity (See, 
footnote 3 supip). They cite work by other researchers finding that replacement of certain 



• Therefore, In the 
coi^dikione after 
44). Van der Zee 
peptides are slmul 
43. col. 2), 
B Peptide ybraries 
Disthet from peptide 
Immediately KnoMn 



present study we develppsd a procedum for the detachment of the peptide from the solid phase U5in9 mild 
theirlsimultaneous $ynthefiis by the automated PEPSCAN mathod.* (Van der Zee at sentence ^ridging pr.ges 43- 
describes the PEPSCAN method: "With this easily automatizable prooedute small amounts of several l undreds of 
iltaheously «ynkhealzBd on activated polyelhylef^e rode arrayed in a microtiter plate pattern." (Van der 2» at page 



It ere eynihesfzed in array Ibrmat, such as the library disclosed by Van der 2ee et al.. are spafa'ally airdressabJe. 
libraries that are Imlxturea*. the amino actd sequence of each peptide (by virtue of lt» posison in the t irray) Is 
^Mthout purification or sequencing. 
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^Idues can JuR In equal or higher stimulatory activity; but. given Van der Zee's data, the 
authors condudi "Indifferent residues is not a general feature of T cell epitopes." It seen s 
dear that Van der Zee makes the case that the method Is useful for mapping and 
characterizatlonL but not mora. 

Secondly, all derivatives tested by Van der Zee were based upon the known nativu 
sequence. When different than the native, such derivative contained only adt change pe- 
peptlde. Therefore, if one skilled in the art sought to make and test derivative epitopes 
according to Wsin der Zee. the native epitope would be used as a template with only single 
resklue change?. 

There isj no reason to expend the sianfficant time and energy to create libraries of 
peptkles sharing the same MHC-haplotype based upon Van der Zee. Van der Zee's tea<*iing 
would Dsl encofjrage others to expend time or resources in a broad search for non-native, 
epitopes. It Is dear that a disdple of Van der Zee would to look sKeptically at the time and 
enei^y spent in creating a library of derivatized natural epitopes based upon any criteria ather 
than based upcm a known sequence. 

As dlscOssed above, if one has identified the natural epitope according to Van der Zee. 
there is no reason to look further. Contrary to the conventional teaching at the time the p -esent 
invention was ^led. however, the instant inventor is actively seeking a method to identify a wide 
range of "derivktized natural epitopes" O-e., non-natural or altered ligands). The inventoi has 
detennined th^t non-native Uganda offer improved immunological reactivity and hence, 
developed his [nethod to identHy each molecule or peptide spede that elicits the cytotox c T cell 
response in a given library. 

Notwitlistanding the efforts to date to identify T cell epitopes, the inventor has 
recognized a clear need in the art for a rapid method to identify cytotoxic T cell epitopes In 



several cases, 
accordingly, t^ 



derivatized natural epitopes are more effedlve than the natural epitope ftself. 
ere is a need to identify such derivatized natural epitopes. 



3. Van der ZeL does not teach detecting cvtotoxic T cell adiva tion bv evaluating Ivsis o'the 



antigen presfiiiitatiQn me ans by the activated cvtotoxic T cells 

The inyention method is directed to the Identification of cytotoxic T cell epitopes by 
evaluating activated cytotoxic T cells. As such, the method requires that the activity of Ihe T 
cells, elicited upon the formation of a trimolecular complex of an antigen presentation rr eans/a 
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Single species ol reteased ollgopeptide/a cytotoxic T cell, is cytolytic activity, wherein the 
activated cytolollcT cells lyse the antigen presentation means. 

Applicant notes that the teachings of Van der Zee do not teach or suggest cytolytic T cell 
activity or lysis o^f antigen presentation means. Rather. Van der Zee relies upon the use cf a T 
cell stimulatory |or proliferation) assay, as set forth In Section 2.2, in order to map and 
characterize thej peptides tested. 

ApplicarJt does not challenge the usefulness of such stimulatory assays to measuie T 
cell activity. In some embodiments, one may choose to use a stimulatory assay in additicn to 
detecting the cyltolytic activity. However, it is required that each peptide specie identified oy the 
methods of thisiinvention be capable of eliciting cytolytic activity when presented by an antigen 
presenting cell ^nd complexed with a cytotoxic T cell. The Office can readily appreciate ihat T 
cell epitopes caLable of eliciting lyUc activity will have advantages when used in a therapeutic 
context as compared vwth T cell epitopes which merely stimulate the pnxluction of T celt . 

4. The deficienUefi of Van der Zee are not cured bv the combination with Lam et al. 



Applicant respectfully disagrees with the assertion (page 8, lines 4-7, April 21, 20:34 
Office Action) tifiat it would have been obvious to one skilled In the art at the time the inv€ ntlon 
was made to u^e selectively cleavable linkers to attach the peptides to beads taught by L.am et 
aL in the method of Van der Zee et al. with the expectation of identifying T ceil epitopes ... and 
synthesizing variants of the epitope. 

Contrary to the above assertion, one of ordinary skill in the art would not be motivated to 
combine the selectively cleavable linkers of Lam et al. In the method of Van der Zee et a - 

Firet, Van der Zee et al. already discloses means for detaching O-©-. cleaving) pe 3tide 
from the suppdrts.® 

Seconc , Van der Zee et al. admits that the quantity or amount of peptide cleaved from 
the supports: (i) are adequate {enabling analysis) for several experiments; and (il) correspond 
to about 10% of the amount present on the supports before cleavage (!.©.» leaving peptide on 
the support available for further analysis).^ 



* See Van der Zee al.. at page 43. abstract. Hnes 1 1-1 3: at page 43, ool.2 "in the present study we developed e procer lure for (he 
delachmenl of the pfepHde from the solid phase under mild conditions"; at pages 44-45, section 2.1 and eactlon 3.1 ; at pp gea 46-47. 
section 4, 

^ See, footnote 6, and Van der Zee et at. at page 45. ool.2, lines 6-11: at page 47, cokJZ, lines 1^. 



PA6E19/23'RCVDAT10i21/2004 11:43:55 PM [Eastern DaylightT^^^^ 



10/21/04 23:58 FAX 508 872 5415 



Iil020 



In re.- Hicolette 
USSN: 10/041,97'/ 
filed: January 9. 2002 

^"^^ ^^Accordini jly. If one of ordinary sicill In tlie art could achieve deavage of a quantity cf 
peptide from th© support adequate for analysis while also retaining a quantity of that peptide on 
the support, available for additional analysis, as disclosed in Van der Zee et al.. the logic 
supporting the ajsserted -motivation" (page 8, Office Action) clearly fails. Therefore, the 
asserted "advarjtages- of using selectively oleavable linkers (page 8, lines 7-12, Office Action) 

such thaj only a fraction of peptides are cleaved from the beads to identify T cell 
epitopes! taught by Van der Zee et al. and still have peptides attached to the beadis 
which would be useful in structure analysis methods . . . 

are moot, beca'use those alleged "advantages" are dearty taught In the method of the V?n der 

Zee etal. reference. 

Furthermore, if one of ordinary skill In the art did combine the selectively deavables 
linkers of Lam et al. In the method of Van der Zee et al., such combination would neither :each 
nor suggest th J dalmed Invention. As discussed above, the "combination" would not plaie the 
artisan in a better position than the artisan would have If employing only the method of tha 
primary reference. 

Given til© dear failure of Van der Zee et al,.(taken alone or when combined with l^m et 
al.). as discusspd hereinabove, it unmistakably follows that the defidendes of Van der Zje are 
not cured by thp combination with Lam et al. and ftirther combined with Engelhard. Sim larly, 
the defidendes of the primary refierence are not cured by the combination with Melief et al. 

In view jof the above remarks, reconsideration and withdrawal of the rejecHons urder 35 
U.8.C. § 103 Is respectfully requested. 
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CONCLUSION 

deemed necessary in connection with the filing of this Communi«.tion. 
fee Is required, authorization is hereby given to charge the amount of 
Deposit Account No. 07-1 074. 

Respectfully submitted. 
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Jeborah A. Dugan 
Attorney for Applicants 
Registration No. 37,315 
Telephone: (508)270-2598 
Facsimile: (508)872-5416 
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